GUIDELINES FOR DRINKING-WATER QUALITY

History of guideline development
The 1958, 1963 and 1971 WHO International Standards for Drinking-water and the
ﬁrst edition of the Guidelines for Drinking-water Quality, published in 1984, did not
refer to dichloroacetic acid. In the 1993 Guidelines, a provisional guideline value of
0.05 mg/litre was derived for dichloroacetic acid; the guideline value was designated
as provisional because the data were insufﬁcient to ensure that the value was technically achievable.
Assessment date
The risk assessment was originally conducted in 1993. The Final Task Force Meeting
in 2003 agreed that this risk assessment be brought forward to this edition of the
Guidelines for Drinking-water Quality.
Principal reference
WHO (2003) Dichloroacetic acid in drinking-water. Background document for preparation of WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/121).

12.42 Dichlorobenzenes (1,2-dichlorobenzene, 1,3-dichlorobenzene,
1,4-dichlorobenzene)
The dichlorobenzenes (DCBs) are widely used in industry and in domestic products
such as odour-masking agents, chemical dyestuffs and pesticides. Sources of human
exposure are predominantly air and food.
Guideline values
1,2-Dichlorobenzene

1 mg/litre

1,4-Dichlorobenzene

0.3 mg/litre

Occurrence

Have been found in raw water sources at levels as high as 10 mg/litre
and in drinking-water at concentrations up to 3 mg/litre; much higher
concentrations (up to 7 mg/litre) present in contaminated
groundwater

TDIs
1,2-Dichlorobenzene

429 mg/kg of body weight, based on a NOAEL of 60 mg/kg of body
weight per day for tubular degeneration of the kidney identiﬁed in a
2-year mouse gavage study, correcting for 5 days per week dosing and
using an uncertainty factor of 100 (for inter- and intraspecies
variation)

1,4-Dichlorobenzene

107 mg/kg of body weight, based on a LOAEL of 150 mg/kg of body
weight per day for kidney effects identiﬁed in a 2-year rat study,
correcting for 5 days per week dosing and using an uncertainty factor
of 1000 (100 for inter- and intraspecies variation and 10 for the use of
a LOAEL instead of a NOAEL and the carcinogenicity end-point)
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12. CHEMICAL FACT SHEETS

Limit of detection

0.01–0.25 mg/litre by gas–liquid chromatography with ECD; 3.5 mg/litre
by GC using a photoionization detector

Treatment achievability

0.01 mg/litre should be achievable using air stripping

Guideline derivation
allocation to water
weight
consumption

•
•
•

10% of TDI
60-kg adult
2 litres/day

Additional comments

Guideline values for both 1,2- and 1,4-DCB far exceed their lowest
reported taste thresholds in water of 1 and 6 mg/litre, respectively.

Toxicological review
1,2-Dichlorobenzene
1,2-DCB is of low acute toxicity by the oral route of exposure. Oral exposure to high
doses of 1,2-DCB affects mainly the liver and kidneys. The balance of evidence suggests that 1,2-DCB is not genotoxic, and there is no evidence for its carcinogenicity
in rodents.
1,3-Dichlorobenzene
There are insufﬁcient toxicological data on this compound to permit a guideline value
to be proposed, but it should be noted that it is rarely found in drinking-water.
1,4-Dichlorobenzene
1,4-DCB is of low acute toxicity, but there is evidence that it increases the incidence
of renal tumours in rats and of hepatocellular adenomas and carcinomas in mice after
long-term exposure. IARC has placed 1,4-DCB in Group 2B. 1,4-DCB is not considered to be genotoxic, and the relevance for humans of the tumours observed in
animals is doubtful.
History of guideline development
The 1958, 1963 and 1971 WHO International Standards for Drinking-water did not
refer to DCBs. In the ﬁrst edition of the Guidelines for Drinking-water Quality, published in 1984, no guideline value was recommended for 1,2- or 1,4-DCB after a
detailed evaluation of the compounds. Toxicological limits for drinking-water of
0.005–0.05 mg/litre were derived based on an ADI; given that the threshold odour
concentrations are 0.003 mg/litre for 1,2-DCB and 0.001 mg/litre for 1,4-DCB, 10%
of each of these values was recommended as a level unlikely to give rise to taste and
odour problems in drinking-water supplies. The 1993 Guidelines calculated a healthbased guideline value of 1 mg/litre for 1,2-DCB, which far exceeds the lowest reported
taste threshold of 1,2-DCB in water (0.001 mg/litre). There were insufﬁcient toxicological data on 1,3-DCB to permit a guideline value to be proposed, but the 1993
Guidelines noted that it is rarely found in drinking-water. A health-based guideline
value of 0.3 mg/litre was proposed for 1,4-DCB, which far exceeds the lowest reported
odour threshold of 1,4-DCB in water (0.0003 mg/litre).
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Assessment date
The risk assessment was originally conducted in 1993. The Final Task Force Meeting
in 2003 agreed that this risk assessment be brought forward to this edition of the
Guidelines for Drinking-water Quality.
Principal reference
WHO (2003) Dichlorobenzenes in drinking-water. Background document for preparation of WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/28).

12.43 1,1-Dichloroethane
1,1-Dichloroethane is used as a chemical intermediate and solvent. There are limited
data showing that it can be present at concentrations of up to 10 mg/litre in drinkingwater. However, because of the widespread use and disposal of this chemical, its occurrence in groundwater may increase.
1,1-Dichloroethane is rapidly metabolized by mammals to acetic acid and a variety
of chlorinated compounds. It is of relatively low acute toxicity, and limited data are
available on its toxicity from short- and long-term studies. There is limited in vitro
evidence of genotoxicity. One carcinogenicity study by gavage in mice and rats provided no conclusive evidence of carcinogenicity, although there was some evidence of
an increased incidence of haemangiosarcomas in treated animals.
In view of the very limited database on toxicity and carcinogenicity, it was concluded that no guideline value should be proposed.
History of guideline development
The 1958, 1963 and 1971 WHO International Standards for Drinking-water and
the ﬁrst edition of the Guidelines for Drinking-water Quality, published in 1984, did
not refer to 1,1-dichloroethane. In view of the very limited database on toxicity and
carcinogenicity, the 1993 Guidelines concluded that no guideline value for 1,1dichloroethane should be proposed.
Assessment date
The risk assessment was originally conducted in 1993. The Final Task Force Meeting
in 2003 agreed that this risk assessment be brought forward to this edition of the
Guidelines for Drinking-water Quality.
Principal reference
WHO (2003) 1,1-Dichloroethane in drinking-water. Background document for preparation of WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/19).
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